AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 

Serial Number: 10/609,158 
Filing Date: June, 27, 2003 

Title: A METHOD AND SYSTEM FOR SUPPORTING INPUT ( )! TP] [ I ( >R A VIRT] AL MATCHINE 

IN THE CLAIMS 



This listing of claims will replace all prior versions and listings of claims in the 
application. 

1 . (Currently Amended) A method for supporting input/output for a virtual 
machine, the method comprising!!,]]: 

executing virtual machine application instructions of a virtual machine application 
, wh e r ei n th e app li cat i on i nstruct i ons ar e e xecut e d by using micro architecture code of a 

proc e ssor arch i t e ctur e hardwar e , wh e r ei n th e m i cro arch i t e ctur e cod e i nc l ud e s a n 
i nstruct i on i nt e rpr e t e r to e x e cut e th e v i rtua l mach i n e app li cat i on i nstruct i ons ; 

receiving an I/O access from the virtual machine application at a monitor 
supporting the virtual machine application ; 

upon receiving the I/O access, generating an exception; 

performing the I/O access by using a host operating system configured to 
support the monitor ; 

updating state data for the virtual machine application at the monitor in 
accordance with the I/O access; and 

resuming execution of the virtual machine application from the exception . 
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2. (Currently Amended) The method of claim 1 , wherein the micro architecture 
code comprises an instruction interpreter i s furth e r conf i gur e d to that functions with an 
instruction translator to translate target instructions into host very long instruction word 
(VLIW) instructions to execute the virtual machine application instructions. 

3. (Currently Amended) The method of claim 1 , wherein the micro architecture 
code i nc l ud e s comprises an instruction translator to execute the virtual machine 
application instructions. 

4. (Currently Amended) The method of claim 1 , further comprising[[:]] executing 
[[a]] the monitor to implement the I/O access from the virtual machine application, 
wherein the monitor is configured to handle the exception caused by the I/O access. 

5. (Currently Amended) The method of claim 4, further comprising[[:]] entering a 
single step mode, wherein the single step mode causes the monitor single step[[s]] 
through the virtual machine application instructions to handle the exception. 

6. (Currently Amended) The method of claim 4, further comprising[[:]] using the 
monitor to maintain at least one virtual device to implement the I/O access from the 
virtual machine application. 



7. (Currently Amended) The method of claim 6, further comprising: 
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using the host operating system to access a real device in response to an access 
to the at least one virtual device; and 

updating the state data for the virtual machine application in accordance with I/O 
data retrieved from the real device. 

8. (Currently Amended) The method of claim 1 , wherein the virtual machine 
application instructions comprise target instructions,, and the micro architecture code 
comprises host instructions. 

9. (Currently Amended) The method of claim 8, wherein the target instructions 
[[are]] comprise x86 instructions A and the host instructions [[are]] comprise VLIW 
instructions. 

10. (Currently Amended) The method of claim 8, wherein the virtual machine 
[[is]] comprises an x86 compatible virtual machine. 

1 1 . (Currently Amended) A system for supporting input/output for a virtual 
machine, the system comprising,: 

a processor architecture including micro architecture code configured to execute 
natively on a CPU hardware unit of the processor architecture; and 

a memory coupled to the processor architecture, the memory storing virtual 
machine application instructions of a virtual machine application , wherein the virtual 
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machine application instructions are e x e cut e d for execution using the micro architecture 
code , th e m i cro arch i t e ctur e cod e conf i gur e d to f ee d p i p eli n e s of th e CPU hardwar e 
un i t, wh e r ei n th e m i cro arch i t e ctur e cod e i nclud e s an i nstruct i on i nt e rpr e t e r to e x e cut e 
th e v i rtua l mach i n e app li cat i on i nstruct i ons, th e m i cro arch i t e ctur e cod e caus i ng to 
cause the proc e ssor arch i t e ctur e system to implement a method comprising: 

receiving an I/O access from the virtual machine application at a monitor 
supporting the virtual machine application ; 

upon receiving the I/O access, generating an exception; 

performing the I/O access by using a host operating system configured to 
execute on the processor architecture and to support the monitor ; and 

updating state data for the virtual machine application at the monitor in 
accordance with the I/O access; and 

resuming execution of the virtual machine application from the exception . 

12. (Currently Amended) The system of claim 1 1 , wherein the micro 
architecture code comprises an instruction interpreter i s furth e r configured to function 
with an instruction translator to translate target instructions into host VLIW instructions 
to execute the virtual machine application instructions. 



1 3. (Currently Amended) The system of claim 1 1 , wherein the micro 
architecture code i nc l udes comprises an instruction translator to execute the virtual 
machine application instructions. 
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14. (Currently Amended) The system of claim 1.1 , wherein the method further 
compris[[ing:]]es executing [[a]] the monitor to implement the I/O access from the virtual 
machine application, wherein the monitor is configured to handle the exception caused 
by the I/O access. 

15. (Currently Amended) The system of claim 14, wherein the method further 
compris[[ing:]]es entering a single step mode , wh e r ei n which causes the monitor single 
step[[s]] through the virtual machine application instructions to handle the exception. 

16. (Currently Amended) The system of claim 14. wherein the method further 
compris[[ing:]]es using the monitor to maintain at least one virtual device to implement 
the I/O access from the virtual machine application. 

17. (Currently Amended) The system of claim 1 6, wherein the method further 
compris[[ing]]es: 

using the host operating system to access a real device in response to an access 
to the virtual device; and 

updating the state data for the virtual machine application in accordance with I/O 
data retrieved from the real device. 
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18. (Currently Amended) The system of claim 1 1 , wherein the virtual machine 
application instructions comprise target instructions.,, and the micro architecture code 
comprises host instructions. 

19. (Currently Amended) The system of claim 18, wherein the target instructions 
[[are]] comprise x86 instructions.^ and the host instructions [[are]] comprise VLIW 
instructions. 

20. (Currently Amended) The system of claim 18, wherein the virtual machine 
[[is]] comprises an x86 compatible virtual machine. 

21 . (Currently Amended) A computer readable storage media for implementing 
support for an input/output process for a virtual machine, the storage media storing 
computer readable code which when executed by a processor causes the processor to 
implement a method comprising: 

executing virtual machine application instructions of a virtual machine application 
whoro i n the app li cat i on i nstruct i ons aro oxocutod by using micro architecture code of a 
processor architecture , th e m i cro arch i t e ctur e cod e conf i gur e d to f ee d p i p eli n e s of th e 
proc e ssor arch i t e ctur e hardwar e , wh e r ei n th e m i cro arch i t e ctur e cod e i nc l ud e s an 
i nstruct i on i nt e rpr e t e r to e x e cut e th e v i rtua l mach i n e app li cat i on i nstruct i ons ; 

receiving an I/O access from the virtual machine application at a monitor 
supporting the virtual machine application ; 
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upon receiving the I/O access, generating an exception; 

performing the I/O access by using a host operating system configured to 
execute on the processor architecture and to support the monitor ; 

updating state data for the virtual machine application at the monitor in 
accordance with the I/O access; and 

resuming execution of the virtual machine application from the exception . 

22. (Currently Amended) The computer readable storage media of claim 21 , 
wherein the micro architecture code comprises an instruction interpreter i s furth e r 
configured to function with an instruction translator to translate target instructions into 
host VLIW instructions to execute the virtual machine application instructions. 

23. (Currently Amended) The computer readable storage media of claim 21 , 
wherein the micro architecture code i nc l ud e s comprises an instruction translator to 
execute the virtual machine application instructions. 

24. (Currently Amended) The computer readable storage media of claim 21 , 
wherein the method further compris[[ing:]]es executing [[a]] the monitor to implement the 
I/O access from the virtual machine application, and wherein the monitor is configured 
to handle the exception caused by the I/O access. 
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25. (Currently Amended) The computer readable storage media of claim 24, 
wherein the method further compris[[ing:]]es entering a single step mode , wh e r ei n which 
causes the monitor single step[[s]] through the virtual machine application instructions to 
handle the exception. 

26. (Currently Amended) The computer readable storage media of claim 24, 
wherein the method further compris[[ing:]]es using the monitor to maintain at least one 
virtual device to implement the I/O access from the virtual machine application. 

27. (Currently Amended) The computer readable storage media of claim 26, 
wherein the method further compris[[ing]]es: 

using the host operating system to access a real device in response to an access 
to the virtual device; and 

updating the state data for the virtual machine application in accordance with I/O 
data retrieved from the real device. 

28. (Currently Amended) The computer readable storage media of claim 21 , 
wherein the virtual machine application instructions comprise target instructions.! and the 
micro architecture code comprises host instructions. 
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29. (Currently Amended) The computer readable storage media of claim 28, 
wherein the target instructions [[are]] comprise x86 instructions.! and the host 
instructions [[are]] comprise VLIW instructions. 

30. (Currently Amended) The computer readable storage media of claim 28, 
wherein the virtual machine [[is]] comprises an x86 compatible virtual machine. 

31. (cancelled) 

32. (cancelled) 



